. Multiple sequence alignment of 6 homologous PLL genes utilized in this study by CLUSTAL W 1.83. Conserved nucleotides are marked by asterisk. The gene encoding vmolac was optimized for the expression in E. coli and cloned into vector pEX-A2 by Eurofins Genomics, Germany. Figure S2 . Structure-based protein sequence alignment of 6 homologous PLL enzymes utilized in this study. Protein sequence alignment was performed using Swiss-pdb viewer 4.1.0, with manual improvement. Figure S3 . Scheme for the screening for PLL mutant library generated by DNA StEP using 6 homologous PLL genes. First, colonies expression mutant PLL enzymes were transferred to nitrocellulose membrane for in situ esterase assay. Secondly, cells were lysed by repeated incubations at −20 °C and room temperature. Esterases derived from mesophilic host were inactivated by incubation at 70 °C. Subsequently, esterase activity assay was performed by incubating nitrocellulose membrane in the reaction solution prepared by mixing 10 mg β-naphthyl acetate in 500 μl MeOH and 50 mg Fast Blue RR in 50 ml of 50 mM Tris-HCl (pH 8.5). After incubation for 10 min under gentle shaking, nitrocellulose membrane was washed with distilled water and air-dried. Significantly positive colonies were selected for secondary phosphotriesterase activity screening using paraoxon as substrate. 
